Abstract. Recent theoretical models suggest
Abstract. Recent theoretical models suggest that males may respond to changes in paternity by adjusting their parental effort. Male response will depend on the availability of reliable paternity cues and the relative costs and benefits of parental effort to the male (i.e. its effect on the survival of young and alternative mating opportunities). Males breeding in pairs may be constrained because reductions in male parental effort are unlikely to be compensated for by the female and thus the survival of both related and unrelated young may decrease. In contrast, males breeding in cooperative groups (i.e. with helpers or co-breeders) may not have this constraint if other individuals in the group compensate for reductions in male parental effort. White-browed scrubwrens, Sericornis frontalis, breed in pairs and cooperative groups, typically with one female and two males (alpha and beta). We found that male parental effort was related positively to paternity for beta males, but not for alpha or pair males. Alpha males had paternity in all broods and always fed young. In contrast, beta males often had no paternity and sometimes did not feed young. Time spent near the fertile female was not an accurate predictor of the percentage of young sired in a brood, but it was a good predictor of having sired young in a brood. Our results are consistent with the idea that male parental effort is allocated according to whether or not the male copulated with the female. We suggest that the relationship between male parental effort and paternity may vary among cooperatively breeding species depending on the type and availability of cues to a male's paternity. 1998 The Association for the Study of Animal Behaviour Recent theoretical models suggest that males may adjust their parental effort in response to changes in paternity under some conditions, but not others (Whittingham et al. 1992; Westneat & Sherman 1993) . For example, males are not expected to reduce their parental effort in direct proportion to paternity when: (1) reductions in male parental effort significantly reduce the survival of both related and unrelated offspring in the brood and (2) the fitness benefits of raising some related offspring are greater than the benefits from investing in alternative activities (for example, attracting additional mates or gaining extra-pair fertilizations). In addition, males may not reduce parental effort if feeding unrelated young in one brood improves their paternity in subsequent broods (Wagner 1992) or if paternity is not expected to increase in future broods (Westneat & Sherman 1993) . Alternatively, males are expected to reduce parental effort in relation to paternity when: (1) other individuals compensate and reductions in male parental effort do not reduce survivorship of related young in the brood, or (2) the fitness benefits from alternative activities are greater than those gained by raising the related young in the current brood (Whittingham et al. 1992; Westneat & Sherman 1993; Dunn & Cockburn 1996) .
Several recent studies of birds have examined the relationship between male parental effort and paternity. In most biparental species, the level of male parental effort is not related to paternity even though paternity varies among broods (reviewed in Whittingham et al. 1993; Westneat 1995; Whittingham & Lifjeld 1995; Wagner et al. 1996; Yezerinac et al. 1996) . Most individuals examined in these studies did not lose all of their paternity to extra-pair males and usually had at least one related offspring in the brood. One related offspring may be sufficient to maintain typical male parental behaviour in these cases. In
